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Appl. No. 10/803,047 

Reply to Office acciort of November 27, 2007 
Amendments to th e Chums: 

The listing of claims will replace all prior versions unci listings of claims in the 

application: 

Listing of Claims: 

5 

1. (Currently Amended) An apparatus for sampling timing compensation at a 
receiver of a communication system, wherein each of a first symbol and a second 
symbols comprises eamp rising at least two pilot signals., the pilot signals of each 
of the first and second symbols have a fir st p a rt transmitted via a first pilot 

10 sUbehanncLi^nd a sec ond part transmitted via a second pilot subchannels 

renpoctivoly and the first and the second pilot subchannels comprise a first and a 
second pilot indexes respectively, the apparatus comprising: 

a pilot subchannel estimator for generating a first frequency response of each of 
the first and the second symbols rggggctiyel^^according to the first part of the 
1 5 pilot signals of each of the first and the second symbols transmitted over the 

first pilot subchannel and for generating a second frequency response of each 
of, the first and second symbols respjDajvely.according to the s econd part of the 
pilot signals of each of the first and second symbols transmitted over the 
second pilot subchannel; 

20 a timing offset estimator, coupled to the pilot subchannel estimator, for 

calculating a timing offset according to a first difference between the first 
freque ncy respons es; of the first and second symbols, a secon d d if ferenc e 
between the second frequency responses of the first and second symbols and a 
difference between the first and second d if feren ccs fre$ttettey^^H*8e; and 

25 a phase rotator, coupled to the timing offset estimator, tor performing sampling 

timing compensation according to an phase rotation corresponding to the 
timing offset. 

2. (Original) The apparatus of claim 1, wherein the communication system is a 
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multi-carrier system. 

3. (Currently Amended) The apparatus of claim 1, wherein The timing offset 
estimator further comprises a phase difference calculating device for calculating 
the first difference and Jhe second difference ff^foag^^TeEea^^ 

5 and aooond frequency responses , and a divider for calculating the timing offset 

according to the difference between the first and second differences and tW^phaftO 
di#ergfK>Q--an d"a di f fer onco botwoon the first and the second pilot indexes. 

4. (Cancelled) 

5. (Withdrawn) The apparatus of claim I , further comprises: 

10 a timing controller for generating a control signal according to the timing offset; 

and 

a cyclic prefix remover for removing a cyclic prefix of the symbol according to 
the control signal. 

6. (Original) The apparatus of claim I , further comprising: 

1 5 a timing controller for generating a control signal according to the timing offset; 

a clock generator for generating a sampling clock according to the control signal, 
wherein the phase of the sampling clock is adjusted according to the control 
signal; and 

an analog-to-digital converter (ADC) for converting the symbol according to the 
20 sampling clock. 

7. (Previously Presented) The apparatus of claim 6, wherein a period of the sampling 
clock (1> ) is shorter than a sampling interval (Ts) o f the ADC. 

8. (Previously Presented) The apparatus of claim 7 S wherein the period of the 
.sampling clock (T f ) is a fraction of the sampling interval (T s ) o f the ADC. 

25 9. (Original) The apparatus of claim 6, wherein the clock generator further comprises 

3 
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a phase-locked loop (PLL) circuit. 

10. (Currently Amended) A method for sampling timing compensation used at a 
receiver of a communication system, wherein each of a. first symbol and a second 
symbol comprising at least two pilot, signals^ the pilot signals of each of the first 

5 and se cond symbols have a first p art transmitted via a first pil ot subchannel and a 

second part transmitted via a second pilot subchannels ~resp^etri^ely y and the first 
and the second pilot subchannels comprise a first and a second pilot indexes 
respectively, comprising: 

generating a first frequency response of eac h of the first and the second symbols 
10 respectivel y according to the first part of the p ilot signals of eac h of the first 

and the second symbols transmitted over the first pilot subchannel; 

generating a second frequency response of each of the first and the second 
symbols respectively according to the second part of the pilot signals of each of 
the first and the second symbols transmitted over the second pilot subchannel; 

15 gener ating a first d ifference betw een the. first frequency responses of th e first and 

second symbols: 

gejierat inK a second difference betw een the second frequency responses of the 
first and second s ymbols ; 

calculating a tuning offset according to a difference between the first and second 
20 differ ences ji^CHH?i^v-re&p£>F^e: and 

performing sampling timing compensation according to a phase rotation 
corresponding to the timing offset. 

1 1 . (Cancelled) 

12. (Currently Amended) Trie method of claim 10 [[11]], wherein the timing offset is 
25 calculated according to the phase— difference bet ween the first and second 

differences and a-4^ferefH?e-btit^e3^the first and the second pilot indexes. 

4 
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1.3. (Cancelled) 

14. (Cancelled) 

15. (Withdrawn) The method of claim 10, further comprising: 

generating a control signal according to the timing offset; and 
5 removing a cyclic prefix of the symbol according to the control signal. 

1 6. (Previously Presented) The method of claim 10, further comprising: 

generating a control signal according to the timing offset; and 

generating a sampling clock according to the control signal, wherein a phase of 
the sampling clock is adjusted according to the control signal. 

10 17. (Cancelled) 

18. (Currently Amended) An apparatus for sampling timing compensation at a 
receiver of a communication system, wherein each of a first symbol and a second 
symbol composing at least two pilot signals , the pilot sign als of each of the first 
anc) second symbols have a first part transmitted via a first pilot subchannel and a 
15 se cond pa rt, transmitted via a second pilot subchannelsHFdspeetivelyr and the first 

and the second pilot subchannels comprise a first and a second pilot indexes 
respectively, the apparatus comprising: 

a pre-FFT processing device for processing the first and the second symbols in a 
time domain; 

20 a FFT for transforming the first and the second symbols to a frequency domain; 

a pilot subchannel estimator for generating a first frequency response of each of 
the first and the second symbols respectively, according to th e firs t, p art of the 
pilot signals of each of the first and the second symbols transmitted over the first 
pilot subchannel and for generating a second frequency response of each of the 
25 first, and second symbols respectively, according to the second part of the pilot. 

5 



PAGE 7/13 > RCVD AT 2/1912008 1:00:20 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/10 * DNIS:2738300 * CSID:8064986673 * DURATION (mm-ss):05-02 



To: USPTO Page 8 of 13 



2008-02-19 06:00:27 (GMT) 



8064986673 From: Winston Hsu 



Appt.No. 10/803,047 

Reply to Office aciioti of November 27, 2007 



signals of each of the first and second symbols transmitted over the second pilot: 
subchannel; 

a timing otTset estimator, coupled to the pilot subchannel estimator, for calculating 
a timing offset according to ajirgt jdjjfere^ fi rst freque ncy 

5 responses of the first and second symbols, a seco nd difference b etween the 

g.^PJl^..fi. c r!fl^9 n (r y responses °.f ^ e ^ rst an< ^ Second symbols and a difference 
between the first and second d iffer ences fr^uertey-fest>Qft^a; 

a phase rotator, coupled to the timing offset estimator, for performing sampling 
timing compensation according to an phase rotation corresponding to the timing 
1 0 offset; and 

a adjusting device for adjusting the operation of the pre-FFT processing device. 

1 9. (Original) The method of claim IS, wherein the pre-FFT processing device 
includes an ADC. 

20, (Original) The method of claim 19, wherein the adjusting device includes: 

15 a timing controller for generating a control signal according to the timing offset; 

and 

a clock generator for generating a sampling clock according to the control signal 
for controlling the operation of the ADC, wherein the phase of the sampling 
clock is adjusted according to the control signal. 

20 2 L (Withdrawn) The method of claim 18, wherein the pre-FFT processing device 
includes a cyclic prefix remover. 

22. (Withdrawn) The method of claim 21, wherein the adjusting device includes a 
timing controller for generating a control signal for controlling the operation of the 
cyclic prefix remover according to the timing offset. 

25 23, (Currently Amended) An method for sampling timing compensation at a receiver 
of a communication system, wherein each of a first symbol and a second symbol 
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comprising at least two pilot signals , the pilot signals of each . or ll>c first .and 
second symbols have a first Dart transmitted via a first subcha nnel and a second 
part transmitted via a second pilot subchannel s - respectively - , - and the first and the 
second pilot subchannels comprise a first and a second pilot indexes respectively, 
5 the method comprising: 

processing the first and the second symbols in a time domain;, 

transforming the first and the .second symbols to a frequency domain; 

generating a first frequency response of each of the first and the second symbols 
rcsjicctiydxaceordtng to the ijmt^ajrt of the pilot signals of each of the first and 
10 the second symbols transmitted over the first pilot subchannel and generating a 

second frequency response of each of the first and second symbols respectively 
according to the second part of the pilot signals of each of the first and second 
symbols transmitted over the second pilot subchannel; 

generating a first difference betwe en the first frequency responses of the first and 
3 5 second symbols: 

generating a second dif fe rence between the secon d frecmency responses of the first 
ari d s econ d s ymbols; 

calculating a timing offset according to a difference between the first and second 
differences # e^wney-respon^es: 

20 performing sampling timing compensation according to an phase rotation 

corresponding to the timing offset; and 

adjusting the operation of the step of processing symbols in the time domain. 
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